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Expanding Pharmacists’ Effectiveness to Meet 
Pandemic Needs 

executive editor letter

In the last seven months, the profession of pharmacy in 
California, with the advocacy of CPhA, has made great strides 
in expanding the possibilities for pharmacists to practice at 
the top of their license. As the pandemic continues to strain 
the nation’s healthcare system, the role of the pharmacists 
has come into focus as the most accessible yet underutilized 
healthcare professional. At a time when many patients are 
reluctant to visit their primary care provider, they often turn to 
pharmacists for reassurance and guidance on their pressing 
questions about their health. Advocacy at the federal level 
has led to authorizations for pharmacists to administer 
childhood vaccinations, conduct end-to-end COVID-19 
testing, and administer the COVID-19 vaccine when it 
becomes available. 

These temporary expansions to pharmacists’ scope of practice have highlighted the increasing 
need for pharmacists to gain provider status nationally and to pursue these authorizations on a 
permanent basis. Pharmacists are highly skilled healthcare professionals who can be the most 
effective when they are fully embraced members of the healthcare team. However, without provider 
status and sustainable reimbursement models, patients will be denied the benefits of having 
pharmacists on their healthcare team, and pharmacists are less able to shoulder the burden of an 
expanding physician shortage.

I would encourage all pharmacy professionals to advocate for provider status in their state and 
at the federal level by supporting their state and national pharmacy associations who are working 
hard to meet the needs of pharmacy professionals. Pharmacists hold the key to achieving optimal 
outcomes and affordable care for patients across the nation.  

Susan A. Bonilla

CEO, California Pharmacists Association
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editorial

Pharmacy Stories from the COVID-19 Pandemic
We put out a call for pharmacy professionals across the country to share their stories of pharmacy practice 
during the COVID-19 pandemic. Below is a selection of those stories. If you would like to submit your story for 
consideration in a future issue, visit cpha.com/news/jcphp/jcphp-pandemic-stories.

San Joaquin Drug Incorporated
Katherine Bass, PharmD
San Joaquin Drug Inc is comprised of two pharmacies 
located in California’s central valley. Each location has had 
a unique opportunity to serve our patient populations during 
the COVID pandemic. Our primary location San Joaquin 
Drug, located in Planada, has been performing COVID testing 
since May in partnership with Human Health Services, eTrue 
North, and Health Mart. We were among the first pharmacies 
to start testing in California. The pharmacy has completed 
over 400 tests since we began testing. We have worked 
closely with our partners and the county of Merced’s COVID 
taskforce to expand testing hours and provide as many tests 
as possible. Our staff and pharmacists have worked tirelessly 
to make sure we provide a safe environment for everyone, 
while also maintaining the quality care we have always 
offered. Our second location in Coarsegold, Yosemite Drug, 

has answered to the pandemic in a different way. When hand 
sanitizer shortages began and the FDA allowed, we began 
compounding our own hand sanitizer to make available to the 
public. We also made several donations to local community 
organizations and health care clinics that were in need. One 
of our pharmacy technicians quickly summoned her talents 
as a seamstress and began making masks for our patients 
to purchase at low cost. Her and her family have made over 
3,000 masks. Yosemite Drug staff provided enough masks 
and hand sanitizers to offer at both pharmacies to keep our 
communities safe during a time of shortages. The pandemic 
has made life difficult for everyone and pharmacies are no 
exception. I am so proud to see our pharmacies step up 
to the plate and work to make the communities they serve 
stronger and safer.
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Digging Deeper: Examining DEA Proposed New 
Rule to Enhance Cultivation of Marijuana for 
Research Exposes Conflict of Interest for the DEA

editorial

Ettie Rosenberg, PharmD, JD

On March 23, 2020, the Federal Register published a Drug 
Enforcement Administration (DEA) Notice of Proposed 
Rulemaking, which allegedly aimed to establish “Controls to 
Enhance the Cultivation of Marijuana for Research in the United 
States.”(1) The DEA’s Notice offered for the first time, an outline 
of operational details under the newly proposed scheme, once 
effective.(1) As recent as 2019, DEA signaled that ensuring 
“transparency and public participation [in this process, …
would provide [the] general public opportunity to comment 
on regulations that [would]… govern … growing marijuana 
for scientific and medical research.(2) For those who have 
followed developments in the marijuana landscape closely, the 
proposed new rule is long overdue. To be kind, a fair reading of 
its text alongside the many public comments published in the 
Federal Register is disappointing, and quickly exposed the title 
for the proposed new rule is at best, misleading.

First, assuming it is implemented as written, DEA estimates under 
the new rule anticipate approval of at most between three to 15 
applications to manufacturers seeking to produce marijuana for 
research.(1) The DEA has acknowledged that in the entire 50 year 
history of the Controlled Substance Act,(3) only a single marijuana 
producer had been authorized to grow marijuana for research, 
and hence only a single producer had provide the entire supply 
of marijuana used for research in the US.(4) In other words, from 
a DEA perspective, federally approved marijuana manufacturers, 
and accordingly, marijuana production, will be enhanced, though 
in reality, only enhanced incrementally.

Second, back in August 2016, the DEA announced a policy 
shift stating an intent to begin accepting applications from 
companies wanting to become DEA-licensed marijuana 
researchers,(5,6) yet DEA actions contradict the agency’s public 
statements. The DEA explained it would “expand the number 
of federally approved [marijuana] manufacturers, and promote 
[marijuana] research” because, according to the DEA; “in recent 
years” … there has been “greater public interest in expanding 
marijuana related research.”(6) In direct contradiction, the 
agency received 35 applications for registration as bulk 
marijuana manufacturers since the 2016 DEA stated policy 
change, those applications remain currently pending.(1,6) 
Further, the agency defends the limits imposed on the number 
of approved marijuana manufacturers under the new rule as 
“necessary to produce an adequate and uninterrupted supply 
under adequately competitive conditions.”(1)

Third, under the proposed new rule, the DEA, a law enforcement 
agency, would operate under, if not create, an actual conflict 
of interest by inserting itself into the US marijuana industry as 
“purchaser” and “repository” of all marijuana grown and produced 
for research by federally licensed manufacturers for which DEA 
would have exclusive enforcement and oversight.(1,4,5,6)

Lastly, researchers investigating marijuana’s clinical and 
therapeutic efficacy assert that even the current DEA 
regulations impose an undue burden on researchers, while also 
reporting that marijuana grown by the single DEA-approved 
producer lacked quality assurance control in its potency and 
contamination by mold.(5,7,8) Those complaints highlight the 
lack of research-grade marijuana from the current single DEA-
approved producer of marijuana for research in the US.

There may be a variety of solutions to these and yet other cited 
deficiencies. A large number of those submitting comments 
attacking the DEA and the proposed new rule, have offered 
at least several well-laid out arguments based on known 
historical facts, evidence-based literature; intellectually 
straightforward reasoning:

• There is a need “to prove the medical benefits of 
marijuana” and thus a need for proliferation and “diversity 
in research” which must be done quickly;(5)

• Robust investigations into the therapeutic value of 
cannabis requires the availability of hundreds of 
[approved marijuana producers];(5)

• The “DEA should be removed” from … [this newly 
proposed role] because it has failed to adequately 
administer the marijuana research program, and “despite 
promises to expedite and streamline the process, failed 
to deliver.”(5)

• “Current scheduling of marijuana in Schedule I—along 
with heroin—does not allow for proper research” of its 
medicinal value.(5)

• Historically, a "large portion of the DEA budget derived 
from that which it receives to fight marijuana... [and] 
ensuring marijuana remains in Schedule I (thereby illegal 
under federal law), [basically] guaranteeing the DEA 
continues to receive those funds" and these facts present 
"a clear conflict of interest," underscoring yet another 
reason why the DEA has no place in the "business of 
marijuana."(5)

Similarly themed comments argue marijuana’s medical merits; 
hence, the need to advance medical research to obtain data, 
and remind the public the DEA has historically stymied such 
research.(5) Yet other voices echo the discriminatory impact 
on minority communities because of marijuana’s placement 
in Schedule I and the DEA’s willfully blind enforcement of the 
Controlled Substance Act passed in 1970.(2,3,4)

The prescribed 60-day comment period following Notice of 
Proposed New Rule officially closed on May 22, 2020.(1,5) 
Within the comment period, 247 comments were received; 
some additional comments were submitted after the comment 

https://doi.org/10.37901/jcphp20-00009
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period ended.(5) The DEA is presently considering the 
comments. However, it remains to be determined whether, or 
not, the “opportunity for comment” has any impact, whether 
or not the DEA will amend the proposed rule, and whether or 
not the DEA is listening…

About the Author
Ettie Rosenberg, PharmD, JD, has previously published 
original research articles on the evolution of marijuana 
legislation in California and the US, and presented on this 
topic nationally and within California. Her contributions 
on developments in marijuana laws, and the national and 
statewide legislative policy landscape on marijuana have 
appeared in previous issues of the Journal. Dr. Rosenberg 
currently serves as Assistant Dean of Student Affairs, and 
Professor, Department of Pharmacy Practice, at West Coast 
University School of Pharmacy. Dr. Rosenberg is a member 
of the JCPhP Editorial Advisory Board. Dr. Rosenberg has no 
conflicts of interest to report.
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Implementation and Evaluation of Clinical 
Pharmacy Services on Diabetes Care in an 
Endocrinology Clinic
Katherine Fukunaga, PharmD, APh; Candace Tan, PharmD, BCACP

Abstract
Purpose
Diabetes impacts a significant population in the United 
States, with uncontrolled diabetes leading to serious adverse 
health effects and substantial cost to the healthcare system. 
Diabetes management by clinical pharmacy services (CPS) 
demonstrating positive clinical outcomes has been well-
established in the primary care setting. However, there is little 
data evaluating the impact of CPS in specialty clinics such as 
endocrinology, which may provide additional opportunities 
for pharmacists to improve outcomes in a complex patient 
population. The purpose of this study is to describe the 
implementation of CPS in an ambulatory endocrinology clinic 
and to evaluate the impact of pharmacist care on diabetes 
management.

Methods
This was a retrospective, pre- post- descriptive study. 
Patients were enrolled into the study during a 6-month 
period and followed for a minimum of 6 months. The primary 
endpoint was mean change in hemoglobin A1c (HbA1c) 
between the pre- and post- pharmacist intervention phase. 
Secondary endpoints included blood pressure outcomes, 
statin appropriateness, rates of hospital and Emergency 
Department (ED) admissions due to severe hyper- or hypo- 
glycemia, and rates of retinal screening exams.

Results
A total of 101 patients were included in the study population. 
The mean baseline HbA1c was 9.11% and at six months 
8.27%, with mean change of 0.84% (p-value <0.01). 
Descriptive statistics showed that blood pressure control, 
as well as statin and retinal screening rates, were high at 
baseline, with CPS making limited interventions in these 
areas.

Conclusion
This study demonstrated that pharmacist interventions 
in diabetes care is associated with improved HbA1c for a 
complex patient population in an endocrinology clinic.

Objectives
As of 2017, the Centers for Disease Control and Prevention 
estimated that there were 30.3 million people in the United 
States who have diabetes mellitus. Furthermore, the total 
direct and indirect estimated cost of diabetes in the U.S. 
was $245 billion in 2012.(1) This number is expected to be 
higher today with the increased prevalence of diabetes. 
Previous research has shown that diabetes management by 

pharmacists in primary care settings have been beneficial 
and cost-effective.(2,3) Similar research, such as Jacobs et 
al. (2012), showed significant impact of pharmacist care on 
glycemic control when compared to physician-managed 
patients.(4) In a systematic review of randomized control trials 
to evaluate the effectiveness of pharmacist interventions in 
the management of type 2 diabetes, the authors concluded 
that pharmacists have a positive influence on glycemic 
control, blood pressure management, lipid profile, body 
mass index, 10-year coronary heart disease risk, medication 
adherence, and quality of life.(5) This broad-scale review 
examined the pharmacist role in all practice areas, including 
community, ambulatory care, and hospital settings.

However, there is little information regarding the role of 
pharmacists in specialty clinics such as endocrinology, where 
the most high risk and complex patients with diabetes are 
seen after failing usual measures in primary care. Morello et 
al. (2016) describes a pharmacist-endocrinologist diabetes 
management clinic in a Veterans Affairs (VA) facility. Although 
impact of pharmacist care showed significant improvement 
in HbA1c, the data was not generalizable to a large 
population as the study consisted of primarily Caucasian 
males.(6) On the other hand, Kaiser Permanente has a diverse 
population of type 1 and type 2 diabetes patients, with a 
more distributed age, gender, and race profile. Finally, Hill 
et al. (2014), described Kaiser Permanente Colorado’s CPS 
model, where pharmacists under protocol manage diabetes 
as well as other endocrine-related disease states as part of 
a multidisciplinary team.(7) However, clinical outcomes data 
were not reported for this CPS.

The intent of this study is to describe the integration of 
pharmacist services into an endocrinology clinic and 
evaluate the impact of pharmacist care on diabetes and 
related co-morbidity outcomes. The primary endpoint 
was mean change in HbA1c between the pre- and post- 
pharmacist intervention period. Secondary endpoints 
examined the impact of pharmacist care on blood pressure, 
statin appropriateness, hospital and ED admissions due to 
diabetes, and retinal screening exams. Ultimately, this study 
serves to evaluate the impact of CPS in endocrinology and 
demonstrates the potential for expanding the role of clinical 
pharmacy into this specialty area.

Methods
This study was a single-center, retrospective chart review 
to evaluate the impact of pharmacist care on patients with 
diabetes in the endocrinology clinic at Kaiser Permanente 
West Los Angeles Medical Center. The Kaiser Permanente 
Southern California Review Board formally reviewed and 
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provided approval for the study protocol which included 
patients at the Kaiser Permanente West Los Angeles Medical 
Center who were enrolled into pharmacist care in the 
endocrinology clinic during the study period between March 
and September 2017.

A need for CPS in the endocrinology clinic was identified due 
to a physician staffing shortage and increased focus towards 
improving diabetes health outcomes. Patients meeting criteria 
for endocrinologist care included those with type 1 and type 
2 diabetes failing to reach HbA1c goal through primary care 
efforts and either on maximally tolerated oral medications 
and insulin (or repeatedly declining insulin) or on high insulin 
doses per provider clinical judgment. One pharmacist 
operating at a 1.0 equivalent (40 hours per week) integrated 
into the interdisciplinary team consisting of physicians, 
registered nurses, licensed vocational nurses and medical 
assistants, and worked under physician-directed protocol to 
manage patients’ diabetes and related co-morbidities. During 
initial service development, referrals were made based only 
on the endocrinologists’ discretion without set referral criteria 
with the majority of patients referred having HbA1c over 8%. 
All patients were accepted if determined to be appropriate 
by physicians for additional diabetes care and there were 
no exclusions at the time except for those on pump-based 
insulin therapy. The endocrinologists also set individualized 
HbA1c treatment goals for patients. During the study period, 
there was no supportive pharmacy personnel to assist the 
pharmacist with administrative tasks.

The majority of pharmacist-patient encounters were 
telephone-based, with occasional in-person office visits for 
those patients with poor ability to provide reliable history over 
the phone, such as individuals with dementia or poor cognition. 
Glucometer and device teachings were also done in person. 
Pharmacist interventions included medication management 
(initiating, titrating and discontinuing medications for diabetes 
or related co-morbidities), device teaching, lab ordering and 
monitoring, patient education, and addressing care gaps (i.e. 
annual diabetic foot exams, retinal screenings). Frequency of 
CPS follow-up ranged from days up to 4 weeks depending 
on patient needs and diabetes control. Patients continued 
usual care with their endocrinologist and were seen every 
three to six months; the pharmacist acted as a provider-
extender, providing additional patient touches in between 
physician visits. Patients also continued usual care with their 
primary care provider with follow-up frequency depending on 
health care needs, although once referred to endocrinology 
typically diabetes management was deferred to specialty 
services. Any patients who did not respond to a minimum 
of three attempts via a combination of telephone, email and 
letter outreach were discharged from pharmacy services and 
referred back to the endocrinologist for continued care.

Patients were identified retrospectively for the study using 
Health Connect, Kaiser Permanente’s electronic medical 
record system. Patients were included in the study if they 
were being followed by an endocrinologist, diagnosed with 
either type 1 or type 2 diabetes, enrolled into CPS between 
March 15, 2017 and September 15, 2017, and followed by 
CPS for at least 6 months. All patients were 18 years or older 
as younger patients were followed by pediatrics. Of the 188 
patients referred to CPS during the enrollment period, 68 
patients were excluded due to failure to successfully establish 
telephone contact despite repeated attempts. Patients were 

also excluded if they were referred to CPS for hypoglycemia 
management (4), missing a baseline HbA1c within 6 months 
of the index date (1), not followed for at least 6 months (9), or 
were missing a 6-month follow-up HbA1c (5). The final study 
population after exclusions consisted of 101 patients.

Baseline characteristics were gathered for the study 
population, including a baseline HbA1c within 6 months of 
the index date. The primary endpoint HbA1c was the HbA1c 
at 6 ± 2 months. Secondary endpoints included blood 
pressure and statin appropriateness as well as the retinal 
screening health maintenance measure at 6 months. It also 
included hospital and ED admissions due to severe hyper- 
or hypo- glycemia, which were identified by ICD-9/10 codes 
used during the study period.

Statistical analyses used paired t-tests for both the primary 
and secondary endpoints of mean HbA1c and blood 
pressure change (α = 0.05). Descriptive statistics were used 
to describe the other secondary endpoints.

Results
Baseline characteristics for the final study population are 
reported in Table 1. The mean age of the study population in 
years was 66.9, with a range from 39 to 91. Over 50% of the 
study population was Black, with the remaining population 
distributed among White, Hispanic and Asian/Pacific Islander 
descent. Sixty-six patients (65.4%) were classified as obese 
(body mass index of 30 or greater). Other co-morbidities 
included 84 patients (83.2%) with hypertension, 51 patients 
(50.5%) with cardiovascular disease and 35 patients (34.7%) 
with chronic kidney disease. 74 patients (73.3%) had an 
atherosclerotic cardiovascular disease (ASCVD) risk score of 
7.5% or greater.

Out of the 188 referred patients, 4% or 18 patients had type 
1 diabetes. Of these, seven patients were enrolled into CPS 
with four patients meeting inclusion criteria for the study. Of 
the 11 patients with type 1 diabetes not enrolled in CPS due 
to non-response, the average age was 39.

Baseline diabetes medications including the variety of 
orals and injectables are reported for the patients with type 
2 diabetes only, as type 1 diabetes patients are insulin-
dependent (Table 2). Patients with type 2 diabetes were on 
an average of 2.66 medications with 66% of patients on a 
combination of both oral medications and insulin. Thirteen 
patients (13.4%) were solely on oral medications. Eighty-one 
patients (83.5%) were on basal insulin at baseline, and fifty-
one patients (52.6%) were also on prandial insulin.

The mean HbA1c was 9.11% (range 7 to 14.4, SD 1.3) at 
baseline and 8.27% (range 5.9 to 13, SD 1.41) at 6 months. 
The mean change in HbA1c between the pre- and post- 
pharmacist intervention period was 0.84% (p-value <0.01), 
meeting statistical significance (Figure 1).

There was no significant change in mean blood pressure 
between the pre- and post- pharmacist intervention period. 
Since the service was primarily telephone-based, baseline 
blood pressures were evaluated from most recent readings 
done from other outpatient visits and patients were scheduled 
for repeat blood pressure checks if interventions were made. 
Mean systolic blood pressure at baseline was 132.5 mmHg 
(SD 15.21) and diastolic blood pressure was 69 mmHg (SD 
10.42). At the 6-month endpoint, the mean systolic blood 
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pressure was 133.6 mmHg (SD 14.85) and mean diastolic 
blood pressure was 68 mmHg (SD 11.36). The mean systolic 
blood pressure from baseline to 6-month follow-up increased 
by 1.1 mmHg (p-value 0.44) while the diastolic blood pressure 
decreased by 1.1 mmHg (p-value 0.31) (Figure 2).

During the study period, there were six changes made to statin 
doses. Of note, all of the patients in the study period were 
already on a statin at baseline unless they did not tolerate or 
refused to take statins. Ninety-five patients were up-to-date 
on their retinal screenings at the end of the study period. Of 
these, 53 patients were not yet due for screening, 27 patients 
completed screening, and 15 patients had an intervention 
by the pharmacist to complete one. Finally, there were 16 
hospital and ED admissions related to uncontrolled diabetes, 
from either severe hyper- or hypo- glycemia instances.

Age (years), Mean (SD) 66.9 (11.46)

Male, n (%) 48 (47.5)

Ethnicity/Race, n (%)

 Black 54 (53.5)

 White 27 (26.7)

 Hispanic 11 (10.9)

 Asian/Paci�c Islander 7 (6.9)

 Other/Unknown 2 (2)

Baseline HbA1c (%), Mean (SD) 9.11 (1.3)

Baseline BP (mmHg), Mean (SD)

 SBP 132.5 (15.21)

 DBP 69.1 (10.42)

BMI (kg/m2), n (%)

 Mean (SD) 32.7 (7.36)

 Normal BMI (18.5-24.9) 18 (17.8)

 Overweight (25-29.9) 17 (16.8)

 Obese (≥ 30) 66 (65.4)

Diabetes Classi�cation, n (%)

 Type 1 4 (4)

 Type 2 97 (96)

ASCVD risk score 

 Mean (SD) 23.4 (13.57)

 ≥ 7.5%, n (%) 74 (73.3)

 < 7.5%, n (%) 9 (8.9)

 Not able to calculate, n (%) 18 (17.8)

Co-morbidities, n (%)

 Hypertension 84 (83.2)

 Cardiovascular disease 51 (50.5)

 Chronic kidney disease 35 (34.7)

 Stage 1 0 (0)

 Stage 2 14 (13.9)

 Stage 3 15 (14.9)

 Stage 4 4 (4)

 Stage 5 2 (2)

Table 1. Baseline Characteristics (n = 101)
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Figure 1. Primary Endpoint: mean change in HbA1c

Average # of DM Medications (n) 2.66

 Other Injectable Medication 3 (3.1)

 Basal Insulin 81 (83.5)

 Insulin only 20 (20.6)

 Oral + Insulin 64 (66).1)

 Oral only 13 (13.4)

Diabetes Medications, n (%)

 Prandial Insulin 51 (52.6)

 Insulin U-500 2 (2.1)

Table 2. Baseline Medications Type 2 DM (n = 97)
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Figure 2. Secondary Endpoint: mean change in blood pressure

http://jcphp.com


Journal of Contemporary Pharmacy Practice   |   vol. 67, no. 3   |   www.jcphp.com          15 

Discussion
This study was designed to measure the impact of pharmacist 
care on diabetes management in an ambulatory endocrinology 
clinic with a complex patient population. Outcomes of the study 
showed that CPS was associated with improved glycemic control.

Baseline characteristics and the necessity for referral to 
endocrinology showed that the population was a complex group 
of patients that may have been more difficult to manage than 
in a primary care setting. Because a majority of the patients 
in the study population were already on insulin and many on 
a combination of insulins, a significant amount of pharmacist 
interventions involved insulin titrations. Up-titrations were 
most common; however given the prevalence of patients with 
glycemic instability in this specialized setting, a refined and more 
subtle approach to insulin adjustment was often taken. Therapy 
adjustment also included addition of second- and third- line oral 
agents as well as changing between various insulins or to more 
concentrated formulations to optimize patient response. The 
impetus for adding glucagon-like peptide-1 receptor (GLP-1) 
agonists and sodium-glucose co-transport 2 (SGLT2) inhibitors 
to background therapy was gaining momentum at the time of 
the study, and has only become more aggressive in recent years 
given the rapidly changing landscape of diabetes care.(8) Down-
titration and discontinuation of both oral medications and insulin 
occurred in settings of hypoglycemia, improving glycemic 
control from lifestyle changes or from changes in patient status. 
Alternative agents were attempted in patients who had lack 
of response or adverse reaction to add-on or current therapy. 
Under physician-directed protocol, the pharmacist intervened in 
a wide variety of therapy changes to improve glycemic control in 
this specialty population.

Any barriers to medication adherence, including but not 
limited to personal patient challenges, financial difficulty, 
and need for additional medication assistance were also 
addressed as an essential component of care. Referrals 
to other departments such as social work, home health or 
financial assistance were made when appropriate.

In conjunction with medication adjustments and related 
counseling, the pharmacist engaged patients in diabetes 
education focusing on lifestyle modifications as a critical 
component of comprehensive diabetes care. Education provided 
during patient encounters included but was not limited to 
optimal diet options, individualized patient diet goals and basic 
carbohydrate counting. Additional resources for patient education 
included referrals to health education classes or individual 
nutrition consultations. These were made when appropriate, 
however the frequency of referrals and successful consults were 
not reported. Exercise plans based on national recommendations 
and tailored to individuals were also discussed.

The pharmacist interventions in medication therapy 
management, diet and lifestyle counseling, and other diabetes 
related factors correlated with a statistically significant 
reduction of HbA1c to 8.27% (SD 1.41) at 6 months. This 
mean HbA1c decrease of 0.84% brought patients closer to 
their individualized glycemic goals, typically between 7-8% 
based on American Diabetes Association recommendations.(9)

There were fewer opportunities for pharmacist interventions 
for the secondary endpoints. At baseline, the mean blood 
pressure was 133/69 mmHg, already meeting the goal blood 
pressure of <140/90 per American Diabetes Association 

guidelines.(8) Furthermore, since the majority of patients were 
already on a statin at baseline (unless they were intolerant 
or declined treatment), there were only 6 changes made to 
lipid-lowering therapy during the study period. Although the 
study did not specifically evaluate if these adjustments were 
due to pharmacist interventions, the pharmacist did address 
appropriate therapy when assessing patients, making changes 
based on American Diabetes Association guidelines as well 
as patient factors such as tolerability. Other providers may 
have had influence over the statins aside from the pharmacist, 
including the endocrinologist, primary care physician, etc. 
Finally, 94% of patients were up-to-date on their retinal 
screenings by the end of the study period, with the pharmacist 
intervening on 15 patients (14.8%) to schedule their retinal 
screening exam. We hypothesize that the secondary endpoints 
required minimal pharmacist intervention as patients received 
extensive primary and endocrinology care prior to and during 
the study period for comorbidity-related concerns.

For the type 1 diabetes population, treatment adjustments were 
focused on multiple dose insulin (MDI) injection therapy during 
the study period. There were distinct age pattern differences 
between the type 1 and type 2 diabetes patient populations, 
which may have been associated with varying success of 
contact rates as well as treatment strategies. Because the 
type 1 diabetes population is seen only by endocrinology for 
diabetes management, it was expected that there would be a 
higher proportion of type 1 diabetes patients than the 4% found 
in the final study population. However, there was a greater 
proportion of type 1 patients compared to type 2 patients 
that were not successfully enrolled in CPS due to a lack of 
response to CPS outreach. At an average age of 39 years for 
those who were not successfully enrolled, the type 1 diabetes 
patients were significantly younger than those in the final study 
group population. Therefore, alternative outreach strategies 
such as secured messaging services or text messaging can be 
considered for this younger patient population in order to boost 
contact rates for diabetes care. Since this writing, the referral rate 
for type 1 patients has also increased as the scope of practice for 
the pharmacist has expanded to include management of patients 
on continuous glucose monitors as well as insulin pumps.

This study also adds to the race data available for CPS 
services in endocrinology, which is currently limited to White 
populations. The study population was 54% Black, with 
this minority having higher morbidity and mortality rates 
from diabetes due to a variety of socio-economic, cultural 
and historical factors.(9) Chung et al. (2014) and Isetts et al. 
(2016) show that CPS in both diabetes and hypertension 
management is effective in improving outcomes for under-
represented minorities.(10,11) This study corroborates the 
available data and demonstrates the potential to expand to 
specialty care areas as well.

Finally, previous studies for CPS management in diabetes 
show populations with varying comorbidities. For example, 
in Benedict et al. (2018), at baseline, 7% of patients had 
cardiovascular disease (CVD), 55.6% had hypertension, and 
62% were obese.(12) In comparison, this study population had 
higher rates of risk factors and other comorbidities including 
CVD (50.5%) and hypertension (83.2%). Implications of these 
comorbidities affected treatment strategy and goals of therapy 
in this complex patient population, often limiting medication 
choices and the degree of feasible dose adjustment. In 
addition, there were 16 admissions related to hypoglycemia- or 
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hyperglycemia- related complications during the study period 
with these patients requiring frequent follow-up and care, 
often up to several times per week initially after discharge.

Limitations
There were several significant limitations to the study that 
provide future opportunities for additional research. This was a 
retrospective, pre- post- descriptive study limited to a 6-month 
active study period. In the future, a longer duration would allow 
for better examination of HbA1c trends through pharmacist 
interventions. Additionally, evaluating the rate of adverse events, 
such as comparison of pre- post- ED/hospital admissions 
for diabetes-related complications would elucidate whether 
pharmacist care can reduce hospitalizations. Finally, matching a 
standard care cohort to a CPS cohort would more conclusively 
determine the impact of pharmacist care on diabetes outcomes.

A cost-data analysis would also evaluate the economic value 
of CPS in specialty care. Cost effectiveness was studied in 
the Veterans Affairs Diabetes Intense Medical Management 
“Tune-Up” clinic (DIMM clinic).(2) Although different in 
structure, the DIMM clinic provides another example of 
pharmacist care in an endocrinology clinic that improved 
glycemic control compared to primary care alone. Additional 
pharmacist management was associated with greater cost 
avoidance and a return-on-investment of $9.01 per dollar 
spent on the DIMM clinic.(2) For future studies of endocrine 
CPS, cost analyses could strengthen the value of pharmacists 
as provider-extenders in the endocrinology setting.

There were no specific referral criteria in place during the 
initial service development period, resulting in a high volume, 
diverse set of patients with varying needs exceeding the 
capacity of a 1.0 equivalent pharmacist. A needs assessment 
performed after the study period ended identified the highest-
risk cohort, allowing the service to prioritize patients who 
would receive greatest benefit from pharmacist care. Another 
strategy to maximize pharmacist output and to practice 
most efficiently at their highest scope is to have support for 
administrative duties such as gathering blood sugar readings 
and medication history. There was no ancillary support during 
the study period with the pharmacist performing all tasks 
necessary to operate the clinical service. However, since this 
writing there is now an additional staff member operating at a 
0.5 equivalent assisting in non-clinical tasks, thereby allowing 
the pharmacist to focus more on clinical interventions. Finally, 
the service has also replaced cold-calls with scheduled 
telephone appointments to increase successful contact rates.

Conclusions
CPS was associated with improved glycemic control in an 
endocrinology clinic. While prior care plays an important role 
for initial glycemic control and other diabetes management 
endpoints, pharmacist care may further improve HbA1c in a 
specialty service. Since the study conclusion, steps have been 
taken to target high-risk patients as well as isolate a population 
that would most benefit from CPS. Pharmacist scope of 
practice has expanded to include management of patients on 
continuous glucose monitors as well as insulin pump therapy. 
The results found in the current study support pharmacist care 
in one area of the specialty realm; however, there are many 
specialty care areas that may benefit from CPS. Pharmacists 
play key roles in specialized population management targeting 
high-risk patients that may lead to improved outcomes.
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Impact of a Pharmacist-led COPD Clinic on 
Patient Outcomes in a Rural Healthcare Clinic
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Abstract
Background
While it is well documented that pharmacists improve 
disease state outcomes, there are currently no studies 
evaluating a pharmacist’s impact on quality of life (QOL), lung 
function, and adherence in COPD patients, specifically in a 
rural healthcare setting. We aimed to compare changes in 
patient QOL with and without participation in a pharmacist-
led COPD clinic in a rural healthcare setting. 

Methods
This was a single-center, prospective, open-label, case/
control study performed at a rural healthcare center during 
December 2018 through June 2019. Enrolled patients were 
assigned to either the case or control arm on an alternating 
basis. Case participants received individualized patient care 
including PFT, QOL assessment utilizing the St. George’s 
Respiratory Questionnaire (SGRQ), disease state education, 
and medication management for a total of 3 appointments 
during a 6-month period. Control subjects did not receive the 
individualized intervention during the 3 appointments and 
only completed the PFT, SGRQ, and medication adherence 
counseling.

Results
A total of 20 patients participated in the complete 6-month 
COPD clinic. At the end of the 6-month clinic, there was 
not a statistically significant difference between the groups 
in regard to SGRQ values (p=0.191), medication adherence 
(p=0.279), and lung function (p=0.321). Limitations included 
randomization methods and sample size. 

Conclusions
Although there was not a statistically significant difference 
between the groups; significant mediation management 
interventions were made for participants in both the 
intervention and control groups. Pharmacists are well 
positioned in multiple practice settings to contribute to the 
improvement of quality of life for these patients.

Background
Chronic obstructive pulmonary disease (COPD) is the fourth 
leading cause of death in the world.(1) In the US, there are 16 
million people living with COPD and associated healthcare 
costs are near 32 billion dollars annually.(2) In North Carolina, 
48.7% of patients with COPD visited a provider for symptoms 
in the previous year and 17.6% reported a hospital admission 
or emergency department visit for COPD.(3)

Xin and colleagues studied the impact of a pharmacist-
managed COPD clinic.(4) This 12-month study demonstrated 
improved medication adherence and quality of life through 
individualized education on COPD and associated 
medications.(4) A meta-analysis by Zhong et al. reviewed 
pharmacist involvement in COPD patient care.(5) Of the eight 
trials included in the analysis, four studies demonstrated 
a significant improvement in quality of life. The meta-
analysis concluded that pharmacist involvement in COPD 
management was associated with improved adherence, 
decreased hospital readmission rates and health-related 
costs.(5)

It is unknown whether pharmacist involvement improves the 
management of COPD in the rural healthcare setting. Rural 
healthcare clinics provide care to patients who otherwise 
would not receive it due to limited resources.

The study took place at a community-owned non-profit 
rural health care center that serves insured and non-insured 
patients through a payment assistance program. The 
healthcare center has approximately 700 patients diagnosed 
with COPD per ICD-10 codes. The clinic utilizes spirometry 
and Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) guidelines to manage patients with COPD.

Objective
To compare changes in patient quality of life (QoL) before 
and after enrollment in a pharmacist-led COPD clinic.  Other 
objectives included a comparison of forced expiratory volume 
in one second (FEV1) values as well as patient adherence to 
maintenance COPD medications before and after enrollment 
into this clinic.

Methods
This was a single-center, prospective, open-label, case/
control study. Patients were screened between October 
2018 and December 2018 and were self- or provider-
referred. Patients were included if: ≥ 40 years, established 
diagnosis of COPD ≥ 6 months, fluent in English, and able 
to perform pulmonary function testing (PFT) at least twice 
during their care. Patients were excluded if: data was missing 
for analysis or had a concomitant diagnosis of asthma, active 
lung cancer, pulmonary fibrosis, or pulmonary hypertension. 
Enrolled patients were placed in the case or control group on 
an alternating basis Control participants were matched for 
analysis to intervention participants based upon age group 
(i.e. 50s, 60s, 70s, etc.) and did not receive the individualized 
disease state education (Figure 1).
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670 COPD patients

663 target letters 
sent out based on 
inclusion critera

17 self-referral;
3 provider-referral

1 withdrew due 
to loss of interest

2 lost to follow-up

1 excluded due to 
restrictive disease

Initial
• What is COPD?
• What are the signs/

symptoms?
• What is an 

exacerbation?

3-Month Visit
• Medications
• Vaccinations
• Smoking cessation
• Non-pharmocological 

therapy

6-Month Visit
• Support groups
• Support at home
• How to further manage 

COPD 

Figure 2

Figure 3

Self-referral via target letter or provider referral 

Enrolled in either the intervention or control 
group (matched 1:1)

1st visit: PFT, SGRQ, Med Adherence, 
Medication Management Counseling*

2nd visit: SGRQ, Med Adherence, 
Medication Management, Counseling*

3rd visit: PFT, SGRQ, Med adherence, 
Medication Management, Counseling*

Figure 1

* indicates that counseling was only completed for the intervention group
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Patients were evaluated during three separate encounters 
between December 2018 and June 2019. The pharmacist-led 
COPD clinic involved medication education with inhaler device 
teaching at each visit. The pharmacist performed PFTs, QoL 
assessment utilizing the St. George’s Respiratory Questionnaire 
(SGRQ) and provided disease state education (Figure 2).

The primary endpoint was change in SGRQ value. 
Secondary endpoints were change in FEV1 and adherence 
of maintenance COPD medications. The SGRQ total score (0 
to 100) summarizes the impact of the disease on QoL where 
a change of four points in the SGRQ score is associated with 
slightly effective treatment, 8 points with moderately effective 
treatment, and 12 points with highly effective treatment.(7) 
Adherence was calculated for maintenance medications only 
and determined based on Table 1 prior to each visit.

Based on our preliminary analysis, our goal was to enroll 165 
patients and retain 150 patients to provide an 86% power of 
detecting a clinically significant difference based upon an alpha 
of 0.05. The endpoints were analyzed using the Wilcoxon-
Signed Rank test (JMP 14.0.0, SAS Institute, Cary, NC).

Results
A total of 633 patients were identified for possible inclusion 
and, of these, 20 patients were enrolled. One patient was 
excluded due to restrictive disease, two patients were lost-
to-follow-up and one patient withdrew from the study, leaving 
16 evaluable patients. 

Baseline characteristics (Table 2) were similar among the 
groups. Most patients were elderly, Caucasian, and had 
similar inhaler use. Control patients had a slightly higher FEV1 
at baseline and were mostly males. Intervention patients 
were more commonly female. 

Three-month data point
The mean change in SGRQ value for the intervention and 
control groups were -13.9 and -4.35, respectively and was 
not significantly different (p = 0.195). The mean change in 
participant adherence was -0.29 and 0.6, respectively, with 
no significant difference (p = 0.353) (Table 3).

Medication interventions totaled seven in the control group and 
five in the intervention group. Interventions included initiation 
of a short-acting beta agonist (SABA), a long-acting muscarinic 
antagonist (LAMA), a combination LAMA and long-acting beta 
agonist (LABA), and triple therapy including a LAMA, LABA, 
and inhaled corticosteroid (ICS). Smoking cessation counseling 
was provided to three patients and no vaccinations were given 
due to participants having up-to-date vaccination records.

Six-month data point
The mean change from three months to six months in SGRQ 
value for the intervention and control groups were 1.96 and 
5.63 (p = 0.568), respectively; whereas the mean change 
from baseline to six months in the SGRQ value were 1.97 and 
-10.9 (p = 0.191), respectively, neither of which was found to 
be statistically significant. The mean change in participant 
adherence from three to six months was -0.17 for both 
groups with no significant difference (p = 0.355). The mean 
change in participant adherence from baseline to six months 
was 0 and -0.33, respectively, with no significant difference 
(p = 0.279).

FEV1 was evaluated at the baseline visit and six-month visit. 
The mean change from baseline to six months in FEV1 for 
the intervention and control groups were -3.2% and 2.5%, 
respectively, with no significant difference (p = 0.321). The 
intervention group had an improvement in lung function 
whereas the control group did not.

Further medication management interventions made in the 
final appointment included initiation of triple therapy (LAMA + 
LABA + ICS) and a combination therapy (LAMA + LABA).. For 
two participants with frequent exacerbations, COPD action 
plans were provided along with prescriptions for a steroid and 
antibiotic. Smoking cessation counseling was reiterated to 
three participants with two of the three participants agreeing 
to participate with the NC Quit Line.

Pharmacy Fills in Past
3 Month Period Score

Missed no re�lls 0

Missed one re�ll 1

Missed two re�lls 2

Missed three re�lls 3

Table 1. Medication Adherence Scoring based on Fill History

 Control Intervention
 (N=8) (N=8)

Mean age (years) 73.4 73.2

LABA + LAMA - 1

Male (%) 62.5 40

Race-Caucasian (%) 100 100

Baseline FEV1 72 63.2
(% predicted)

Baseline Inhaler
Use (n)

SABA Only 3 3

LABA + ICS 3 2

ICS 1 -

LABA + 1 1
ICS/LAMA

LAMA - 1

Table 2. Baseline Characteristics
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Discussion
The pharmacist-led clinic group was not associated with a 
significant difference in quality of life measures compared to 
the control group. COPD symptoms and their impact on daily 
activities are typically assessed with the modified Medical 
Research Council (mMRC) and the COPD Assessment Test 
(CAT) due to their ease of use. In our trial, however, we utilized 
the SGRQ to evaluate symptom control and quality of life as 
this was the validated questionnaire utilized by similar COPD 
studies previously reported. At the three-month follow-up 
visit, the change in SGRQ scores for the intervention group 
indicated a slightly effective treatment. Surprisingly, at the 
3-month follow up for the control group, changes in SGRQ 
scores indicated a highly effective treatment. This could have 
been due to the control group having a poorer quality of life 
score at baseline compared to the intervention group. At 
the 6-month follow up visit, the change in SGRQ scores for 
the intervention group and the control group indicated that 
treatment was not effective; however, participants felt their 
treatment was adequate.

COPD symptoms are worsened by colder temperatures 
during winter and spring months.(8) Our study was initiated in 
December and concluded in June, spanning both winter and 
spring. The short duration of our study could also be a reason 
no difference was found between the groups.

Strengths
With each patient, pharmacists worked in collaboration with 
physicians at the rural healthcare clinic to ensure optimal 
patient care. A validated questionnaire for quality of life 
(SGRQ) that was also utilized in other respiratory studies was 
utilized. 

Limitations
Our sample size was smaller than expected resulting in an 
underpowered study. Utilization of a single study site in a 
rural community was a contributing factor. 

 Control  Intervention
 Baseline 3 Month Baseline 3 Month P-Value

 62.3 48.4   0.055
Mean SGRQ
Value

   37.7 26.7 0.742Mean SGRQ
Value

  -13.9  -4.35 0.195
Mean SGRQ
Difference

  -0.29  0.6 0.353
Mean Adherence
Difference

  7  5
Number of
Interventions

Table 3. Three Month Results

Our study utilized a non-validated process to assess 
patient adherence; therefore, adherence may not have been 
accurately measured. A validated approach, such as the 
Morisky Medication Adherence Scale would have proved 
beneficial to assessment of adherence, however the clinic 
would have had to be a part of a health system and receive 
special permission from the developers.

Our approach to patient recruitment and enrollment could 
have limited the success of our results and contributed to 
sample bias. Despite outreach to patients with a COPD 
diagnosis and physician education about our study, we had 
a very low response rate.. Additionally, patients were placed 
into groups in an alternating fashion potentially causing 
selection bias. A better approach would have been to utilize 
stratified randomization in order to account for variables such 
as age or gender.

Conclusion
There was no statistically significant difference between the 
groups for QoL, medication adherence, or lung function. 
Significant medication management interventions were made 
for participants in both the intervention and control groups. 
Despite the small sample size, the study provided a unique 
design for pharmacist interventions in patients with COPD. 
Pharmacists are well positioned in multiple practice settings 
to contribute to the improvement of quality of life for these 
patients. A study including a larger sample with a longer 
duration would be warranted to better describe the impact 
of a pharmacist-led COPD on patient outcomes in a rural 
setting.
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Evidence-based Appraisal of the DAPA-HF Trial
Anthony Sengul, BSc; Edison Escobar, BSc; Cynthia Jackevicius, BScPhm, PharmD, MSc, 
BCPS, BCCP, FCSHP, FAHA, FCCP, FCCS, FACC

Patient Population: Adults (≥18 years) with ejection fraction (EF) ≤ 40%, NYHA II-IV symptoms, NT-proBNP ≥ 600 pg/
mL (≥ 400 pg/mL if heart failure (HF) hospitalization in last year; ≥ 900 pg/mL if AFib/flutter) receiving standard HF device 
(ICD, CRT, or both) and standard drug therapy (angiotensin converting enzyme inhibitor (ACEi), angiotensin II receptor 
blocker (ARB) or angiotensin receptor neprilysin inhibitor (ARNI), beta-blocker, unless contraindicated or not tolerated, 
with mineralocorticoid receptor antagonist (MRA) use encouraged). Those with recent treatment with or intolerance to 
an SGLT2 inhibitor, T1DM, hypotension symptoms or SBP < 95 mmHg, eGFR < 30 mL/min/1.73m2, or rapidly declining 
renal function were excluded.

Intervention (n = 2,373): Dapagliflozin 10 mg PO daily

Comparison (n = 2,371): Matching placebo PO daily

Outcome: Primary outcome: composite of worsening HF (unplanned hospitalization or urgent visit for IV HF therapy) or 
death from cardiovascular causes over a median of 18 months

Citation: McMurray JJV, Solomon SD, Inzucchi SE, et al. Dapagliflozin in patients with heart failure and reduced 
ejection fraction. N Engl J Med 2019;381:1995-2008.

Start of Trial

Randomization/Concealment
• Patients were randomized 1:1 to receive dapagli�ozin or matching placebo in a �xed-

randomization schedule, in balanced blocks, strati�ed by type 2 diabetes mellitus (T2DM) 
diagnosis.  

• Investigators used an interactive voice- or web-response system to determine treatment 
assignment, which likely concealed the randomization process. 

• Both groups had similar baseline characteristics and were well balanced between the 
intervention group and control group as shown in Table 1. 

Baseline Characteristics

Trial Validity  Risk of Bias

Low

Low

https://doi.org/10.37901/jcphp20-00011
evidence-based practice
scholar's corner

Categories for risk of bias include: 

Low risk of bias (green), unclear/possible risk of bias (yellow), high risk of bias (red)
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During Trial

Blinding
• Patients, clinicians, outcome assessors, data collectors and data analysts were unaware of 

trial-group assignments. Per study protocol, no member of the study team, personnel at study 
sites, or any contract research organization handling study data had access to the randomization 
scheme during the study, indicating that all study personnel were blinded.

• The use of cardiovascular and anti-hyperglycemic therapies was well balanced between the 
intervention and control group at baseline and was evaluated during the initial 14 day 
screening, indicating minimal potential co-intervention bias at baseline between the two 
groups. However, there is no information regarding concomitant therapies during the trial.

• Dapagli�ozin and placebo were stopped for reasons other than death in 10.5% and 10.9% of 
patients, respectively.

• Dose reduction to 5mg daily of dapagli�ozin or placebo or temporary discontinuation was 
permitted in case of an acute, unexpected decline in the eGFR, volume depletion, or 
hypotension (or to avoid these conditions) with a subsequent increase in dose or restarting of 
treatment, if possible. Any adverse effect leading to a dose reduction to dapagli�ozin 5 mg 
daily occurred in 1.8% in the dapagli�ozin group and 1.1% in the placebo group. Any adverse 
effect leading to temporary discontinuation occurred in 4.7% in the dapagli�ozin group and 
4.9% in the placebo group. Due to the dose reduction and/or temporary discontinuation of 
either dapagli�ozin or placebo being permitted, this indicates that some patients may have not 
received the intended therapies at the dose under investigation during an unstated period of 
time throughout the study. The slightly higher amount of dose reduction in the dapagli�ozin 
group would bias towards a null effect (favor placebo). However, given the small differences 
between groups, minimal impact would be expected as this percent is much smaller than the 
absolute difference in event rates between groups for the primary outcome.

• Dapagli�ozin is a prescription only medication and would prove dif�cult to be obtained by 
other means which reduces the chance of causing contamination in the trial.

Equal Treatment

Trial Validity  Risk of Bias

Low

Possible/
Unclear

End of Trial

Completeness of Outcome Data
• There were 14 patients (0.59%) in the intervention group and 20 patients (0.84%) in the control 

group who lacked outcome data (lost to follow-up or withdrew consent) for the primary 
outcome. Since the ARR of 4.9% for the primary outcome is much larger than the percent with 
missing outcomes data, there is low risk of bias. 

• Intention-to-treat analysis was performed for the ef�cacy outcomes.

• Data was included from all patients who had undergone randomization to either the intervention 
group (n=2373, 100%) or placebo (n=2371, 100%) in the analyses of the primary and secondary 
outcomes.

Method of Outcome Analysis

Low

Low

http://jcphp.com


26 www.jcphp.com | vol. 67, no. 3 | Journal of Contemporary Pharmacy Practice

p-value
Efficacy 

Outcome

Relative Risk 
Reduction 

(RRR)

Absolute 
Risk 

Reduction 
(ARR)

Number 
Needed to 
Treat (NNT)

Dapagliflozin 
10 mg

N=2,373

Placebo
N=2,371

HR (95% 
confidence 

interval)

Primary 
Endpoint1

23% 4.9% 20 P<0.00116.3%
(386)

21.2%
(502)

HR 0.74 
(95%CI 0.65 to 0.85)

Secondary 
Endpoint2

16.1%
(382)

20.9%
(495)

HR 0.75 
(95%CI 0.65 to 0.85)

23% 4.8% 21 P<0.001

Trial Results - Efficacy

1Composite of worsening heart failure, including hospitalization or an urgent visit resulting in intravenous therapy for heart failure, or 
cardiovascular death
2Cardiovascular death or hospitalization due to heart failure

The primary outcome was a composite of worsening HF, including either an unplanned hospitalization or an urgent visit resulting 
in IV HF therapy, or death from cardiovascular causes. Worsening HF (hospitalization or urgent visit resulting in IV therapy for 
heart failure occurred in 386 patients (16.3%) in the dapagliflozin group and 502 patients (21.2%) in the placebo group (HR 
0.74; 95% CI 0.65-0.85; P <0.001). A first worsening HF event occurred in 237 patients (10%) in the dapagliflozin group and 
326 patients (13.7%) in the placebo group (HR 0.70; 95% CI 0.59-0.83; P-value not given). Death from cardiovascular causes 
occurred in 227 patients (9.6%) in the dapagliflozin group and 273 patients (11.5%) in the placebo group (HR 0.82; 95% CI 
0.69-0.98; P value not given). It is evident that the event rates for all three components of the primary composite outcome 
favored dapagliflozin.

Adverse 
Event

Dapagliflozin 
10 mg

N=2,373

Placebo
N=2,371

Absolute Risk 
Increase (ARI)

Number 
Needed to 
Treat (NNT)

p-value

Serious volume 
depletion1

1.2%
(29)

1.7%
(40)

4.9% N/A P=0.23

Serious renal 
adverse event1

1.6%
(38)

2.7%
(65)

1.1% 91 P=0.009

Major 
Hypoglycemia

0.2%
(4)

0.2%
(4)

0% N/A N/A

Diabetic 
ketoacidosis

0.1%
(3)

0 0.1% N/A N/A

Trial Results - Safety

1The total number of volume depletion events was 178 in the dapagliflozin group and 162 in the placebo group (p-value=0.40). The total 
number of renal adverse events was 153 in the dapagliflozin group and 170 in the placebo group (p-value=0.36).

Most adverse events that were evaluated in this study were uncommon and not statistically different between study groups. 
However, serious renal adverse events were significantly lower in the dapagliflozin group compared with placebo. While serious 
volume depletion events were numerically lower in the dapagliflozin group, the difference between groups did not reach 
statistical significance. 
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Trial Applicability

Patient Applicability
• The results of the DAPA-HF trial are applicable to adults with an EF≤40%, and NYHA class II-III HF symptoms with or 

without T2DM. 

• The trial included patients with a mean age of 66 years, 24% were women, the mean EF was 31%. Additionally, at 
baseline, 68% of patients were classi�ed as NYHA II, 32% as NYHA III, and only 1% as NYHA IV.       

• The trial excluded patients who had T1DM, symptoms of hypotension or SBP<95 mmHg and eGFR<30mL/min/1.73 
m2 of body surface area, or rapidly declining renal function.

• The intervention was dapagli�ozin 10mg daily. This medication is an oral once-daily SGLT-2 inhibitor, which allows for a 
convenient dosing regimen. It is primarily indicated as an adjunct to diet and exercise to improve glycemic control in 
adults with type 2 diabetes mellitus. It is also indicated as an adjunct to reduce the risk of hospitalization for HF in 
adults with type 2 diabetes mellitus and established cardiovascular disease or multiple cardiovascular risk factors. In 
relation to its accessibility among patients, dapagli�ozin is included in most formularies including Aetna (Tier 2, quantity 
limits), Blue Shield (Tier 2, quantity limits), Cigna (Tier 2, quantity limits), CVS Caremark (Tier 2), Express Scripts (Tier 2), 
as well as select Medicare (Tier 2) and Medicaid (Tier 1) plans. The current average wholesale cost of dapagli�ozin is 
$500/month, with an average co-payment ranging from $20-$40/month depending on patients’ insurance type. 
Moreover, the manufacturer of this medication offers a savings card where most commercially insured patients can get 
dapagli�ozin for as little as $0 per month (subject to a maximum savings of $378 per 30-day supply; excludes patients 
who are enrolled in a state or federally funded prescription insurance program) as long as their doctor prescribes any 
available dose, making it a potentially feasible option to consider for patients and providers.

Intervention Applicability

• The primary outcome, classi�ed as clinical endpoints, was a composite of worsening HF, including either an unplanned 
hospitalization or an urgent visit resulting in intravenous therapy for HF, or death from cardiovascular causes over a 
median of 18 months.

• The safety analysis was performed in patients who had undergone randomization and received ≥1 dose of 
dapagli�ozin or placebo. The trial monitored for serious adverse events including volume depletion, renal events, major 
hypoglycemia, bone fractures, diabetic ketoacidosis, amputations, and Fournier’s gangrene. A composite of worsening 
renal function was de�ned as a sustained decline in eGFR≥50%, end-stage renal disease (sustained (>28 days) 
eGFR<15mL/min/1.73m2, sustained dialysis, or renal transplantation, or renal death.

• Data on other adverse events were not routinely collected due to extensive previous collection of safety data regarding 
dapagli�ozin. However, such data was observed in patients with T2DM, and the rates for these adverse events may 
differ in patients suffering from heart failure. Although the frequency and focus of adverse events were evaluated 
appropriately, the median follow-up time of 24 months is considered insuf�cient in assessing the long-term safety of 
dapagli�ozin.

Patient-Important Outcomes Measured

• In patients with HF and reduced ejection fraction, the risk of worsening HF or death from cardiovascular causes was 
lower among those who received dapagli�ozin than those who received placebo regardless of the presence of 
diabetes with an NNT of 20 and an absolute risk reduction of 4.9% (p<0.001) when compared with standard care.

• Dapagli�ozin was well tolerated with severe renal adverse reactions lower than placebo, with an NNT 91 (p=0.009) for 
dapagli�ozin. The experimental group and the placebo group experienced a similar number of total renal adverse 
reaction events with 153 and 170 cases, respectively. The experimental group and control group experienced a similar 
number of volume depletion events with 178 and 162 cases, respectively.  Other adverse outcomes were not 
statistically signi�cant between groups, but the short follow-up duration may not be suf�cient to evaluate the long 
term safety pro�le.

• If 1000 patients who suffer from HF with reduced ejection fraction with or without T2DM were treated with 
dapagli�ozin vs placebo, there would be 49 fewer cases of worsening HF or death from cardiovascular causes and  11 
fewer cases of severe renal adverse reaction events. Dapagli�ozin is an ef�cacious agent in addition to standard 
therapy in the setting of HF and reduced ejection fraction to reduce the risk of worsening HF or death from 
cardiovascular causes, and can be considered a viable option in the management of such patients as the bene�ts 
appear to outweigh the potential risks. 

Balance of Benefits vs. Harms
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Healthcare Professional Summary
The DAPA-HF trial evaluated the safety and efficacy of dapagliflozin in patients with HF with reduced ejection fraction 
regardless of the presence of diabetes. It was an international, multi-center, randomized, placebo-controlled study, with 
blinding of patients and all study personnel, a low percent of patients without final outcomes, and analyzed with the 
intention-to-treat principle. The primary outcome of the trial showed an absolute risk reduction of 4.9% and a relative risk 
reduction of 23.2%, with an NNT of 20, demonstrating that the composite outcome of worsening heart failure or death 
from cardiovascular causes was lower in the dapagliflozin group relative to placebo. Dapagliflozin was well tolerated 
with notable adverse reactions reported being volume depletion and renal adverse events in a similar number of events 
for both groups, and severe renal adverse events being lower with dapagliflozin. There are limitations when considering 
the generalizability of this study since the majority of the study population were classified as moderate heart failure. 
Additionally, the study demonstrated that there is a differential benefit between NYHA classes, with the primary benefit 
attributed to those classified as NYHA FC II. The ideal population for treatment with dapagliflozin are adults with HF with 
reduced ejection fraction and NYHA FC II-III symptoms, who are receiving standard HF device therapy (ICD, CRT or both) 
and standard drug therapy (ACEi/ARB/ARNI and beta-blocker unless contraindicated or resulting in unacceptable side 
effects), with MRA use being encouraged.

Patient Summary
Dapagliflozin is a medication that is taken once daily by mouth and is primarily used in patients with type 2 diabetes 
mellitus to lower blood sugar levels through the kidneys. Previous studies have shown that medications in the same class 
as dapagliflozin reduce the risk of hospitalization for heart failure. In this study, patients with a weak heart, known as, 
heart failure, with or without type 2 diabetes mellitus who took dapagliflozin had a lower chance of worsening heart failure 
(leading to a hospital admission or IV therapy) or death from heart-related problems including, heart attack, shock, and 
stroke compared  with patients who took standard heart failure therapy. The main side effects of dehydration and kidney 
injury were not different between groups, and more serious kidney injury happened less often with dapagliflozin. While it 
may cost more to use dapagliflozin relative to other medications used to treat type 2 diabetes, this medication has the 
added benefit of lowering heart-related events in combination with standard treatment in patients with heart failure who 
may or may not have diabetes. 
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